Characterization of thyrotropin-releasing hormone in the central nervous system of African lungfish.
Central administration of thyrotropin-releasing hormone (TRH) produces potent effects on various physiological parameters, such as arousal, respiration, and cardiovascular function, in several species. As part of an investigation into the evolution of this tripeptide as a central modulator of these parameters, we examined its distribution in the central nervous system of the African lungfish (Protopterus). Lungfish brains were dissected into three regions: telencephalon, diencephalon, and medulla. Each region was assayed for TRH by radioimmunoassay and for norepinephrine, dopamine, and serotonin by HPLC/electrochemical methods. TRH immunoreactivity (IR-TRH) was present in all regions of lungfish brain examined. The telencephalon contained the highest concentrations of TRH, the diencephalon also contained a high concentration of TRH, and the medulla contained a markedly lower concentration. Similar concentration gradients (telencephalon greater than diencephalon greater than medulla) were observed for norepinephrine, dopamine, and serotonin. The identity of IR-TRH as authentic TRH was confirmed by elution profiles on HPLC. The results of this investigation demonstrated that TRH and the monoamine neurotransmitters are present in high concentrations in various regions of lungfish brain. The lungfish may represent a promising model for further studies of the interactions of TRH with these neurotransmitter systems.